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PURPOSE: To provide such an AC generator for vehide which can secure a sufficient 
strength of Its rectifier even when the rectifier Is subjected to strong vibrations, reduce 
the sizes of its posstsve- and negatsve-ssde heat radsatlng fins, dispense wsth its three- 
phase full-wave rectifier any large-scale cooling device, and Improve the environmental 

resistance of the main bodies of its positive™ and negative-side SiC MOSFETs by 
preventing the exposure of the main bodies against the air, CONSTITUTION: Positive and 
negatlve-ssde SiC-MOSFETs 51 and 54 are respectively constituted of MOSFET main 
bodies 71 and 73 formed by using ssilcon carbide as the material of their Nand P4ype 
semiconductors and sHIcon oxide films as surface insulators and electrically insulating 
epoxy sealing members 72 and 74 which respectively cover and seal the main bodies 71 
and 72 and drain, source, and gate electrodes on the surfaces of positive- and negative- 
side heat radiating fins 42 and 43. 
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[#fFl**©f6B] 



T, 

MOSFET^L £©MOS FET^ffc&cfc^WB 
^g|5Aai^ST©MHSSV\ MEMOS FET##:£ 



2 ] M:&H 1 !cE«©£9ftf£«8(C*5V>T> 



jo 



it? 



50 



40 



6 ] it 5 izmm<D^mmm,m\za^x. 

MEIEWMMO S F E T^ftSfctelMEMO SFET* 

mt, SffldMEV-xmH^^ft^N* 

t, £©N + M*«©*Htc^£ftfcN3ffifJ±Jlt, 



21 © N Mffif J£H ©SB tC ftfc P 3! # x;HR« t , 

ioPl>)i;i/MffliIi;M3n, ilMtcMEFl- 
^x;^«©«ffi(c«fiigBiS^LTBHtSSn, MEFU- 



[awes 3 ] awts 2 \zmm<D3mmmm\z&^T, 
»snajESfli*i»7^>. 3o£ztz.<DiEmmtkf&7 j 

y t mts. 5 ¥® _hT 2 S KIR W 6 ft, MEA* yf'JOi 

[»*314] «*«2!C&B*©^5S««tC*3V^T> 
ME»itg*tt, MElE«M&S&:7^>£fc«MEA«i 

ft. ME^-ffcJiSiiSffl^&MOSFETt, MEEMI 
SHR^-f >Sfctttu8Bftffifi(l45c^y'^ >©t^£>;Wi75 

mitmrnzm p ns-&^ h c t * 
m^m 5 ] st 2 \zmm<D^m^mm\z^x, 

MElsM^SSrffl^fcMO SFETIi WfBiEffifilJfc^ 

7^- >_h(cMtBi>f±gW(c «t vM±t£nz>m$km<DiEm 
iraB^±»»c«fcDW±sft-5*«cffl<o^ii«Mos f 

ME«ifcfI©IEffi#jMO S F E T*#:©^W[Ctt, ME 

t«^WfcgSR3ft*y- h««#W)£3ft, 
ME«Sfcffl©ftffifi!lMO S F E T^OgBtfJ, (JIB 



men + iKw>i«t«iSPi7iwt mm 
[it ^ 8 ] gff&s 7 \zmm<D3tffi?m®\z&^x. 

MEN + IlSiJ, &^©MEMOSFET*#:©*jI 

©n + mv— xmm&m&v. men + natsjiKH:, 

ME#ffi©S«TI£§S©#f@©ME P17XJH«« 

9Ifc»j*Sft, 

f9fla«-Pffl^x;HB«©SBKt4. -^ft-^ftMEN- 

f v<i >mmmm\zMf&zn, 

ME&N + 5! F W >««*J:^9IBNSW£EJiS«9J 

mm\zmw>-znrcz.tt:ftWLt-rz>3zffi$tn®c 
m»m 9 ] m&m 5 \zmm<D3m?&nM\z&^r. 

MElEffifllMOS FET*#:}J, MEFW>Sffi. M 

Cfc D-#:«J(C«t>ftTtfrlBlEffiflJ^7^ >±(C;£J# 
H^Sft, 

WfBftSWMOS FETWtt, mm F >*ffi> w 
iEV-XtIfi± ixwiBy- h ^ffi t * f- tffl3i-r±^^ 

miz. a ftfc c: t t f s 3£zfftfg««o 

[«*^ 1 0 ] 1 fcE«©3JEj!fE«««fC*ViT, 

fflfBMOS FETffilt i©MOSFET^:#:SrX-r 

[Bf^JRl 1] AI*Ja5^:ViL.|f^8©Vi-fft^ti3 
«©32^€«6fCi5V^T, 

MEMOS FET*'ft:©MEy—X«ffiiiflBFW> 

•StroiW, *<fctXttEFW>««tBffEy-F«S 
t©ffi©ifffitt, 5 o v&±fcKS^ftTV^::t*# 
mtf^3?^SI««o 

[1^12] H*J«5 7i^L»^8©Vi-rft^tE 
MEMO S F ET*#©MEV— XSffitME F K > 
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<b©FsS]©iffifffite> 1 0 0 V&,}i\ZWu£-ZnX^Z>Z.h.& 
[0 0 0 1] 

i&m-tammftmi z<d%w\%. mm^wmz^sLi, 
wax \zm k> mt <=> n&&mm*)v? ©saftg 

U\z%t>%>« 

[0 0 0 2] 

[*£*©&*] #ffiffl3S«l«titt, 01 

3 IZ^LTz^olZ, 3f0*fc«4fi(DiEffi#jPNS^-v 
|J3>^^-F2 0 1 ©ft^«fg£;Sfc#ft«ltg£^fr-tt 
»OIES«ft^ ; 7-i' >2 0 2 t, 3{S£fcf3:4f@©ft« 
|]PN«^>'j3>y'ft-K2 0 3©#im«1§gi:M 

mm^t^nm^Mmmnmy ^ > 2 o 4t, ;ms© 

lEttfflJ, ilMJ$?»7^ >2 0 2, 2 0 4 ^«^WtCl6 

m-rztmz mmm$imm^m<D/\ w>ifiz m^itm 

gf 2 0 O^l^tlTl^. 
[0 0 0 3] S^gB2 0 0 O^f ^ 2 0 5 \t, 

'J-Hi2 0 6, 2 0 7 &^UTIEffi«PN^-&v 
U3>^t-H2 0 1 fcA^£it3fcis6©3SJrtA#S 
f 2 0 8^ffi©EI§i^£IS«L-T^£©T, «MI6»tt 

[0 0 0 4] 

tc, Hffi^s«gB2 o ok, >2 o 

2 , MmWA^y J > 2 0 4 & £tf«T£> 2 0 5 tf-fo 

tzvmmtzmmzi&z.-?. ^<nm^ ^*t©u-h 

[0005] z.<D&5umm&*Mffi-r2>BWT\ mm. 
^n-en©iEtt«, ^.mmtmy^ >izmm^vrc& 

mm^<Di$mttem<D&\zM'E>'gz>%:^ts><. zzmmm 

^©/M!Hfc;&#Hf ; 5>^B© 1 ^iS^TI/^o 

[0 0 0 6] Sfc, K*fiLT, ¥«#:©*#fcfg 
tft^T&SJi* (y'j3» Sffi©ffiiMj<tL 
T^ft;&#£:ffl^fcMOS FET (MO S mm%-M%: h 
^>>?X^) ©fUfflfe#^.Sni.^ MOSFETg* 
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ttfifc h T, J H1D *Mffl3^M^«*©/h3!!ft Sr^tf & 
[0 0 0 7] Z\(DmW<DBmiZ. AS»TTfeM*T 

(Dim*+ftizm&-?% z 

>&s^ D &gMtg«©?f^g«£^g 

mmmm %mm? % z t \z & „ 

10 [0 0 0 8] 

m^mmmm. nmm. 7K**fc«a#*©sK«i 
mz£r>\BSfcmW]Ztiz>Rffi.t. ^©#a©iaetff 

^©*«T#^T^^Lfc32^m*s»»stbTit«tm* 
iz^mr^mmm^ zvmwLmTom&mm-rzmm 
7^>, fttmm&m^izmm.mtzmwi-gtizH-ffiAiiifi 

fti*4I^feMOSFET*#t, £©MOSFET 

?K#*±^-*«5s«»tt©tr±««t**iii/&ifiiif# 
[0009] m$tm 2 \zmm<D%wu. m^m 1 \zmm 

«©^-®rttC«§Sn> WlH3?MSgm«©^®©^«^ 

[ooio] it &9i 3 (ctsiK©^Bj«, it^jaisfets 

2 trfE«©32^««iciP^r, «rtatt«7-f > 

\t. WE/ty 5=- U ©iEffi«tC«^,Wirffi^$n5IEffiffl 

m*tyjy, 3$&zfz<DiEMMiSimy->{>tmfcz>¥-m 

[0 0 11] W*JB4tCHS«©5IHj]a, lf*Ja2(CgHtt 
©SMS!«^(c»^T> tfftBfi^tgStt, MfiiESfiltt 

FETt, mummwteyj >&iz\tMu&ummk 
[0012] m T&m 5 \zam<D§m\3~ »^2{ctHfs 

©3?^E5lll1«icSnAT> WESMgfitt, WE^5§« 
«©#ffl©««?#«T%^Ufc^tU*©IEft©W^ 
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5 

f e t wffiTEmwwLmyj >±.\zmmm±m>mz^. 
muMmmnmy-f >±.izmmitffim\z ± Dititsn 

t£, tffta^S:f@®iE®fi!lMO S F E T*#:CD^MtCti, 

\z\z. miAMmtkmyj y\znumzmm^n^¥]y 
-omm, MmxMA^^zm^mizmmznzv- 
7,mm. &£zfMmmfflmm\zmmm\zmmznz>>f- 
bmmwMfitznx^&ztzftWitTz* 
[0013] 11*5 6 izmmo^mz, mMmsizmm 
(D^^mmizm^r, *frtBiEffiiiiMosFET*#:s 

fctimrlBMO s fet*#(1 affltcMIBV— 

$nfcN^wffijii:> z\<DNmm&m<Dmm\zm^ti 
tc.PM'yx.jimmt, z.cDPm^x.jvm^mmizm^ 20 

i>m%i.t, Mmpmvx.jvmt&ntmizmmmzfrv 

If *B 6 Kffi«©^«E3fi«*fcftlAT, irftBN + 34© F 
[0 0 14] H#B8fc|B*©Sg9I«, BJ**7fcaE* 

©5a*««iicaoAT, WiBN + sisa, #«©«» 30 

^ISCMJSUfc&MOS FET^fflftlfflN* SV 
-XitSML, ffffBN + UXK-hltte, MfB^ffl© 

© © tfrta p m vx.)vm®&mffl 
n. miZ&p?n i 7x.)imn<Dmm\z\t, ^n^nmmN 

+ MFW >W«MtM^n, iHjfB&P^x^ 
««©SBtt4, MfB*gfel!t£^LTiiufB£-N + IFl^ 

[0015] b*«9 \z&m<D5£m\t, m>&m5\zmm 40 

<D&ffiMW&\ZMk.X. MfBlEffifllM O S FET*# 
te, MfB F U-r SfrfBV— X«ffi*5<t^WIBy— 

h M t * C WiE^ihaS W K «fc 0 — W C St) *XT WE 

FET*#B, MfB H >*K, mrfBV-X**fcJ; 

^tiTMfBAaws:^^ ^ > ±\z^.mm^ nrcz\t% 
w&t-rz. at*« 1 0 izmwiommt, m^m 1 teas 

«©£i«5S««KJn*.T, HfflBMOSFET*#:tt, E 
©MO S F E T*#SW ^?>«t^lff#I^^, 
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6 

m-Mmzmm.2nz>z.t&®mt-?z>„ 
[0016] m$tmi 1 tci3*©sgH^H, ir&fls&u 
vMMm8 m^irnfrizmwt.tD&ffiz&m.mzisaz.x, m 

IBMO S F E T*#;©WbBV— Xttl tWsB F K >« 
ffit ©IB, *5<i;tfffifB F W >«® t HtfHB^- F«S£ 
©RB©15tffifi, 5 0 va±CfS3nTH5CiS#SI 

[0017] rnxmi 2izim<D%w\t. ar$g!5&t> 
Lm-£T%8m>-fnfr\zmi8i<D&WL5&mmizm%-T. m 

fEMOSFET##:£>lMfgBV— XWi«HBl«W>t 

ffi t © m, *s <t r/stfiB fh >ms t iway— f mffi t 

©W©BfJEEK, 1 0 0 VSl±.\zmfe-2tlT^2>Z.}i&m 
[0 0 18] 

«, Biftj|gKJ;DiH8**liri6Bi!i3nst, £©#«© 

iHie tc m^mmT<Dmm : rmm. ess ant awnse v , * 

©«*T#*T»£Lfc329iHIi««, 4*«Affl**T* 
gTMOSFET*#KAASnT, 5f*«SE*s«SS£3 

SEEsa^st. mtftnmv^y^vizmm'zn&o z. 
[0019] m&m 1 ict3«©^Bj-rtt, 

T, ^*T©fttJEE^SgftSB©EtSttti*mff©2 Ofg 
K±m«3 0 0 V[dKJ£t"5i^S^ab-5. 

[0020] sfc, ^©♦Mtc^^n^saftit© 

itA^e. 1 0 0 AK±©Atfj**^SM$tlTV^o 
4 0 0 V/jimTJD, (y'j3» 

S¥«#:©^«#^(Cjt^T*&©ti«V^t#5 Hi 
tt, ^©**ft:^«^t»^ ICftJffl L.fc«-&tCMO S F E 

[0 0 2 1] MOS FET*#:^it±g|?# (MA. 

MStlS. Lfe^oT, ^SttTTfeS** 1 ?©** 
£+#lC*t&-f-5;i 1 L/5tT^-5©T, OSO 
MO S F E T*#:(rRtf-r^^— vSrWA'S ' t^T^ 
^LT, MfO*MI:MS*Sffl^fcMO S F 

et$#h, j e©»*nis#5i«Srv>&», ^±a&»©i*ga5 
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8 



[0 0 2 2] MOS FET*#:£$t±gM* (M 

»^ffiAffi*SSTlrW±LTV^&», MOSFET* 

[0 0 2 3] 8»*JS2H|B«CD*W»Cctnfi, 

[0024] m^m3\ztm<DWMiz£ti& mmmm 

4 >(Dmm%:-tttVkU~(?^&<D~^ MOSFET*^ 

ij&*T*SGre, EilM7>f>_tOMOSFET* 

-f >_h£>MO S F E T*#CD[ini»£$H 

[0 0 2 5] »*JB4fc|B«©«WKJ;ntf, lESMS 
SSffl^feMOS F ETSM7Y >±I:§RfU MM 

m^$kfc&m %m ^it p ^- f %i&my a > 

StLTSiSffl^&MOSFET (Si-MOSFE 

t) f (D^x-f ^ifittfeA^o 

[0 0 2 6] »*3B5fCfB«CD5SWlC«fcn«, M$km<D 
lEffifilU Sffi«MOSFET*#:0*M^ ^MAiJ 

cox\ y^^-^yf^y^f. ¥B#tt*©*6*## 

[0 0 2 7] »*3fi6tfB«<05SWC«fcn«, **#C0 

$u?z>?— hmm&Bt&^&o z e iz, n + ms*<£* 

5 F E T *f* # MiST a £ 



i0 



50 



40 



[0028] iti7 iz$^m<Dmw\z£n\£. mmm 



5£ 



Pl^X^S«t7-xtIt^8iL, v-xssn 

HSfiU'Tat, MOSFET*#:©P 
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[0 0 2 9] Lfc^oT, £CDJ;5&K W>«liiW© 

[0 0 3 0] »:fc«8fcffi*©5Sgifc«J;n«, ^-ffl©^ 
iTSIC»fc;Lfc#MOSFET*#0«©N + ffl 

;U«**jB9J^»J«"rs. tit, £PStfx;HB«© 
liM O S F E T*#:S-^Of y LTlit§, 

[003 1] m$tm9\znm<D5£m\z£n\& ibbmm 

OSFET*ft6i«HK>*S- 7— X®ffi:fcJ:tf 

t*tc> ftiiMos f e T*^«taf^-«a*^iha5 

[0032] z\<Drc®, JEmmtki&y -r>, AffiMifci* 

itf^lCMSnSOT, lEffi-KI. IMIWMOSF 
E T J; r«t«f KlRaT^j* - V> SWA. § C t & 
T^-So IEffi#J, tllMOSFET^it; 

jcmzm-ztizz. tltfc^ (Dr\ MO S F E 

[0 0 3 3] m&mi 0KiS«©»WICj;ntf, MOS 
FET$ftt^©MOSFET*MX'f y5 1 >^MW 

J;D, MOS FET*#:tftiJ»SBt©^E^©Sm 

[0034] m?m 1 1 *3<t^i»*]a 1 2 tfB«©»Bj 

tC<fcnti, Si (->Un» SMtLfeMOSFET 
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[0 0 3 5] 

mmm^mm sfct, z.(Dmm<D^mmmm^mmh 

[0 0 3 6] Smif-m^-fr**-* l », 3ft¥lc$*t 

TB»«*t*ftJICr5C:t , 7=ffi©««l? 1 #*2 5©ifc 

•So 

[0 0 3 7] #fc> 1 0*H«3! 

58««3tt, Hte&S&snsa— ^4, :©D-?4t 

[0 0 3 8] ^03 tX-^^TUJBJ-r 

•£>„ £©a-^4tt, BfifTib^T, 
LT« ->t7h (HHEND 9 t-flsWfcHIte 

£©n — ^4te, yt7h9, 5>t\;I^©#— 
7 (£HB«, JHKtt£\ WfcfVk'h- Sf:Kn-?3 
7ifcf5) 10, JMtifMg fluted*, [Hjfc^rK 

[0 0 3 9] >'V7h9il A'^v>i7'6©F*gM#JT2 

T^5. ' © v- -V 7 h 9 ©— SgE (C«. X> 

^— U (^'JV^hfflT'-U) HmttyM 
5 tiOStDfttt^nTV^. ^©V'JT'? 5 ^— U 1 4 

>©a*«lfC|tSSii|SbT'bS<> tfe->t7f-9il 

>v ; >©ffl73Wt©Mfc— gKl©f*faitv^;p 
[0 0 4 0] ;io 71011 4>ffefc:J?«#i8§S l l *t 
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ffifC&So ^LT> — 73©JHTOffiSK©tff«SM(C«, 

[0041] %-mmi& 1 1 ^-jp7 i o ©4»*gR 

1 9 (C«^WtCft^^nTVi-5o £©IM&# 
ttl 1 0**«t5'*7 hn^i^^g Wt-1 9t©i 

[0 0 4 2] 2i©XU'y7"U>^12H yt7h9 

©^*t2iH©^ , 5->2 1 lC-?-ft-i?ftjI&LTV>-5o 2 
^5y2 1it ^5>-*;i/^2 2f*ItCJK§^n, a 
-T ^X^U >^2 3 tC<£D 2f@©XU y^'J >^1 2© 
20 ^HlCffffSnt^S. 3:7c, 2fi©7*7y2 1it ^ 
9^*;uy2 2ICf >U— hif$nfc2fi©^-5t 
;KC*aWiCg^$nTV^„ 77y^2 2 

««!J3g£D&D, £©:?^>*Jy^2 2©tlt/\^-^ 
t©r B 1(CfSrfAJ;f3^-S.y ? ^>'*;i/^2 2/^J&0 
#^5.nT^-&„ £©->— )VW&2 3H 2fi©XUy 
•7°U>^1 2 35«fctf2ffl©:7*7>'2 1 ^ 
<k5t, 7*5y*M2 2F f 3'\©7jc©aA^I5§±LTV^ 

•So 

[0 0 4 3] ^CtC, Xt- ^ 5SI3 tCX^TiBWf 
[0 0 4 4] «Smfcfr2 4B, ^ttWS«©#«*S 

40 #-;]/n t i o <D—ft<DjKvmmmfr ^mrcmm^m 
mm*Mf&?z>o fit, ««T»iD«2 4©i*ja«t 

[0 0 4 5] £ffl©ti?il|2 511, 04IC^bfcJ; 
5 it, Uffi©«^T#«, Vffi©««^^, Wffi©^ 

•So Hffl©liftS2 5ll m3\Z^Ltc£o\Z. P 
— * 4 ©HfcfCtfi-o T£ffiSiai*^Et4tST, 
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#AsnTi*«. ^momm^m 2 5 <Dmm% 

[0 0 4 6] Jfcfc, AC7^>^6SH3t*^ViTKW 

F^-f^^l/-A (7D>hA9y 

fef5) 27, fc«ttfUir#/v- (x>H*;t— 

[0 0 4 7] F7^^7WA26lt T^X^A^ 
§IT^5« ^0H7^^71/-A2 6I:}1 

> 1 6 , 17 com^c cfc o «w&«t; n^nm&(omm,m 

[0 0 4 8] Ut7U-A2 7lt T^X^A^-f^ 

x h iit-Mfsn, n — ^ 4 (^f*s«^*-;i/^T 
>^©aowi-aff 5xf- SP3 2^-Mf i/ti/i 

§0 ^(DUt7WA2 7iC(l ^37T>16, 17 # 
A*0 3 3»HPlW§o Ut7k-A2 

[0 0 4 9] Ut*/t-2 8lt y;l/^xr>A^C7)<feJS 

©Ut*A*-28it Ut7l/-A27t©^t*^ 
©^S«c*3g^*a«BEWaE««8, yt7h90lfi 

£K^v*;i^2 2SJR«UT^*« U^#/t- 

2 8 ^9:7 r>l6, 17 <£>[U&c ct 0 K^iiS 

[0 0 5 0] Jfcfc, *Wffl£*3B«*3CDHffl£«»i« 
St7 SH 1 a^LH6 fcl^TRitS. £CD3ffl 
£ttaEtt£fK7HU SL*ffl**p4 1, IEMffil7^ 
>4 2, AlItti7Y>4 3, *T^4 4, 
1/-A4 5, 3{@<£>lEffi«S i C (ftfcS*) -MOS 40 
FET5 1~5 3*i«3l^ft««SiC (SHfcS 
*) -MOSFET5 4-5 6^^i^ntt/^o 

[0 0 5 1] 5tT> *»a**P4 1 £0 2£V>LH4 

B«T#;i/hch^W5) 4 111 
^ >4 2i3cttf«iET5U — F^P-— A4 5 ^a^Lft: 
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[0 0 5 2] Jfcfc, jE««Kf»^>f >4 2fect^ftffifl!l 
>4 3ftHl»:^L,H3fc*iy^TKWrSo 

— jj<DiEmm$k?&yj >4 2 n ziy^u 2 ©ie«w<d 

^.a77y*J^2 2 &HtTcfc5fc, U1*#/t— 2 80 
lEffitt&i&y^ >4 2tt, 'Jt7l/-A2 7 0»I 

[0 0 5 3] M0ftIIM7^>4 3il A^y^U 

5sft)V&2 2*HtTJ:5K, U^*yt-2 8CD^M(C 

«*^^^ >4 311 IES«»^^^ >4 2 
ffi± tC TJEffifltt^^ Y > 4 2 t«fa-&to 3 ^ «t 5 fc, 
jE*«*S»7 >f >4 2i!3feUW-2 8 «KRiS 
tlT^S. tl«M7^>43(l H3fc^ 

^r-x mm) snt^D, iMtUMft:?-* >4 2t 

[0 0 5 4] ^LT, iE««»fR^>f >4 2*J;«ft« 

wmk^ >4 3«, *n-ens»e#ttfc«na*«tt 

3«<0IBK«S iC-MOSFET5 1~5 3*5^^3 
«<7)^ffi«S iC-MOSFET5 4~5 6 (D^M^M 

£SflS4 7, 4 8SltLTMc lEMJ^^^ 
>4 2*cttfftS«ttS»^>f >4 3C!)SB±fCH 3fi 
CDiEffiflJS i C-MOSFET5 1-5 3fecttf 3fl© 
ii«S i C-MOSFET54— 5 6 <Z>MJS~rS fcCQ 

MS i C-MOSFET5 1-5 3 & <kZ$3m<DMU$i 
S i C-MOS FET 5 4 — 56 ^^©MffiTISPM 

[0 0 5 5] ^IT, iE*«»SR7>f >4 2^J;^ftffi 

mmmy^>4 3 ten -en j en2<soma^^a 
i7Y>43n ftjra^rtfcffAanfc2«cD/i>r ^ 

U h 4 9 *ctWJ»?-&4 4 ct vwn^&ffifeomm 
So 2io;H yu^^y h4 9rttctl 

— A 2 7 fcjEffi«, ft»lti7^>4 2, 4 3 43ct« 
» : f-&4 4*|«#ttH3e-r*ft:»©X^!y 

[0 0 5 6] * : ?"&4 4£Hlfc:V>l,H3fcS^ 

^TRBtS. ^«fd4 4(l KaMETr^jSSfcffi* 
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ij - h ^ 4 5 a8stt±-rssifc#a:T?» 

fcRtJSn, 2f@©P3fl5«gR (SEW) , 33«fctfjE* 
fll&fSfc 7 ^ >4 2 \zMMmtkM7 J > 4 3£{K±8£>-T5 
fca60 3fl©nft^SI5 (fiHJgfiB) 5 7 Sftl«fti7 
A >4 3«tC^oT^fflLTVi-£.„ 
[0 0 5 7] 2ffl©n««ffitt, >4 2 

©kst^ksu 9citit&&M.mMmmy j >43tn 

h4 9 tOWlC^bjiStlTViS,, 3f@©R 
ft«gB5 7«, l*lg|5Sifa-r«>feC (0^*T) TIES 
«KJ»7-f >4 2*&ttft««iS[J||7-f >4 3fcj*liS 

[0 0 5 8] W=H*4 4<D9\-mtimfot>\t, »SR 

*. PJtttt«5 7©rt3Wffi*6t), B&RtttK© 

fc, *p#4 4©jt*W**f4 lOSHBBStafcS* 
SB, Sf^4 4©«ffipSg»8#J©^ttt. 3fi© 

•5tcn^^^g|5 6 0#*— f&£^£*rrv>-5. £©n*£? 

?w> 6 o ««T#4 4 tww&nmm&ommwmz 

[0 0 5 9] %.\Z, 'J — Y-yV—J+4 5£H2, H4& 
^LH6 tC*^TSKWT^. u©U-H7l/-A4 5 

3<I©£S£A?lS^6 1-6 3, 3ffl©IE 

[0 0 6 0] tt, 3fl©3?*A*3gT6 1~6 3 £E 

f 6 1-6 3H ^^©^g&Affl^TTifcoT, *f 
JST^)^-«©IEMJS i C-MOS FET 5 1 — 5 3. 
ffifilS i C-MOSFET5 4-5 6 &J;££H>IB©S 

t^«2 5 fcttftttbttirrswgM 

-5^6 5*3=tC/Wffl^-5^-;V6 6£B§KAgB5bit 
m?-&4 4 t«t3tlfctt«lT ! ^#4 4rt(C#ih$tlT 

[0 0 6 1] 3ffl©iEffi«y-hm-^A73a^tt, *3S 

B^o^gEAttJ^STTaboT, 8 tMmt 

2>&*<DlEmfflS i C-MOS FET 5 1-5 3 ©ME 

l«^Se8©»^@Hff : £^<Ag|5^^S^^44*3j;W 

■?-©IE«fll|R!R« 5 8 KWbn&*tlBT?*H* 4 4 
#lh;**lTV>3„ 



JO 



it? 



50 



40 



Patent provided by SughruelSfsort 



[0 0 6 2] 3«CDA««y-h«-^A**P»4, *S! 
£#^rCDftffiffijS i C-MOS FET 5 4 — 5 6 086(8 

^©JlffiWMttSG 5 9 fc«ton&jRJlT«?#4 4 i*gfc 

[0 0 6 3] JfctC, Hffl^ifeS^Se7 0 3fflCDIEffi#J 
S i C-MOSFET5 1-5 3 i5<fc^3 ffl<£>A«fflS 

i C-MOS FET 5 4-5 6 £0 1 L0 6 Xz3k3 
^TiB9ii~5o ^in^C03f@CDiEMJS i C-MOS F 
ET5 1-5 3 33cktf 3«C0ft«fllS i C-MOS FE 

T5 4-5 6H =m<Dmm^m 2 5 (D^mmti^m 

[0 0 6 4] 3fiC0iEffiffiS i C-MOSFET5 1 — 

3i0ftI«S i C-MOSFET5 4-5 

[0 0 6 5] ^lt, 3fflOIEffifl!lS i C-MOS FE 
T51-5311 IEHIMOSFETW7 1, 
^l(DIES«MOSFET*:#:7 1 £#£iB5fM:BKt 7 

4 2 0^B±tCW±LTV^o 

[0 0 6 6] ^tt, 3I0AMIS iC-MOSFE 
T5 4-5 611 AffiffiMOSFETW7 3, 43*^ 
E COftffiffiMO S F E T*#: 7 3 £ft £»3 JJlkSKJ 7 

*8»ttCD»||B«SJ:0 35:?), ii«MOSFET*#7 

ch#fcA*ffi*^^^ >4 3 <D«Bf±K»ihbTViS« 
[0 0 6 7] ^l^T, H lcfc<fc£flg2 \Z^klsTc£.v\Z, 
3fg^iEffi«S i C-MOS FET 5 1 — 5 3 (DJEMM 
MOSFET*ft7 10HK>i*Dlt U — 

i-6 3fc«»»fc»iKanT^ao sfc, 

iESMMOS F ET*#:7 1 ©V— XtlSIt ¥BBW 
Snt^So iEMlMOSFET**7 1©f 

-huffier fr^MfeTzmmmy-hm^AtiffiT 
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f@(D*««S i C-MOSFET5 4 — 5 6 CD^ttftlM 
OSFET*#:7 3(DHW>tlD«> ¥H#£ffl<A 

xfkmmwiWky 4 >4 3 (D^m±izm%mzmm^nx 

<A£ 0 £7c, ftSUMO S F E T*# 7 3 © V-Xii 

^^tsxsxAafe 1-6 3K«a«ic*«sn 

[0 0 6 9] 3i«)ftSf S iC-MOSF 

ET5 4 — 5 6 0fitiMOSFET*ft7 3 
^ffiSte, 3£«A*«^6 1-6 3S^UT#4r*tJST 
S 3fl©iES«S i C-MOS FET 5 1 — 5 3 <Z>IEffi 
1MO S F E T*#: 7 1 CD F W >««D tC^WfCS 
M^n^o 3 51:, ftMlMOSFETW7 3 0y- 

[0 0 7 0] SfcfcU IEWlMOSFET*#:7 1 OJgJGfi 
M^i5[:l^T|fiMt§o 0 5 (a) H 

jEtt#MOSFET*ft7 1 ^>BfH*iaC0— WS^bfc 
ST, 05 (b) (ffiM!MOSFET*#7 lOW 

[0 0 7 1] iES«MOSFET*#:7 HI ftTOt 
(S i C) S*»tt5N + IIS (N + 
ffi 1 0 1 OSffi±t, S i CSiStt^Nlfffil 

(Niap»ft) 1 0 2^xW*i/tMfil:±DM 
T£ 0 fLT, NSIEI 1 0 2©*B8Bfc, S i C£ 
*f^t^Pi^7XMi (Pl^ift) 1 0 3 #771/ 

3 6 PI9X^*«10 3©SB«K, SiC^« 

**ft-f ^^aATSCltlckDJKjBK'r*. 10 

7 teNSiffiffiiB 10 2 (D^m^C&^o 
[0 0 7 2] ^LT, <?XA$ffi^M/>fMfg« 

0 5£KI«rr*. *CD«fc, hlx>^10 5CD* 

Hfc*WMfcJSfc J: 0 y'J n >«fl*#5fc*y- hfffiK 
Ml 0 6*»iKL&«K, hl^>f 10 5[:H-^U 

«i o 4&±£;pM^x;MS«i o 3 0gffil:a>^^ 

0 1 ©Hl:3>^^ hLT!EI«MOSFET*#:7 



1 ^S^T^o 

[0 0 7 3] JifELfcS i C^Pl^tN 

>»ft«effl^fcS i C-MOSFETa£ffiMlS 

0 6 (a) ttNI9 1 Y>^;i/C0*^O-i'>/^^ 
HK^LfcHT, 0 6 (b) ttP^ v M b ?I| 



10 



30 



40 



[0 0 7 4] 06 (a) 0Nif^>^0S i C-M 
OSFETCD^>A-^HKl 0 0(1 IEMJS i C- 
MOSFET5 l(DMOSFET*#7 1 <D F V<t >« 
iDttHS i C-MOS FET 5 4CDMOSFET 
*#:7 3CDV-X*ffiS#3?StA^ST-6 1 S^LTH 

ftMJS i C-MOSFET5 40MOSFET*#7 

3©y-XtiSlirt^rU 2 0fll« (-«) tcgss 

Sn, IEffi«S i C-MOSFET5 1OTOSFET 
*#:7 l©V-XfSSttA # yfU 2©IESft ( + 

[0 0 7 5] 06 (a) ©Nl^t >^jVcD 

tt, 0 6 (b) CDPS^^>^;Pco*^<LS^:D, Ay 

U >^;l/^ftAT£ffl£>m*£:W 

[0 0 7 6] lEffifll, ftffifllCOS i C-MOS FET 5 
1, 5 4CDMOS FET** 7 1 , 7 3 Tit 0 5 

bfciil:, Pffl#x;HW*i0 3 crfcto'Sy-t** 

tcoretcy-X«««(D*^-f *-HD s t FM> 
gSffl©f*^t-HDdt*^5 (a) , (b) 43 
itfi6 (a) , (b) Izm^VtctkolztkCZtf, P 

Mr>x;MS«i o 3 ^ p I'Jxjl/ 

103t HW>ttDSfi»lW5, 
[0 0 7 7] -rato** 3 <0Hffi£« 

1I7TH Pl^XJU^l 0 3-xO«ft#^(D 



ru& see on 



M^^Pl^XJU^l 0 3iy-7tlS$fcliP 

pawwi o 3tv-xiss tsjm 

lEttfflCDS i C-MOS FET 5 lOMOSFET** 
«E ct D teT1"n« F W >MiOft^ F D 

d & a u Tmwtmmmnx l s 5 . 

[0 0 7 8] RD<, ftttfflCDS i C-MOSFET5 
30MOSFET*#7 3 ©y— X^ffiS fcSBRSttS 

[0 0 7 9] IfcAbT, E©±3fcFW>SHMM© 
14, pa^xWW l o 3 1 H K >i*D l:S«l/t 

, £M Wy^ilPB«« 8 £ H 3 * j; H 4 I 



CDE£ttH6 (b) cftPM^-v >^;KDi§-& 
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««f9 1-9 3, 9 5, 1 

IfflMf 9 6, 9 7*0U-F7l/-A, 
9 8 45 7 >f> (BER-firf) **5I«Stlt 

[0 0 8 1] 5g*am«^ 9 l-93lt HfflcD*!^ 

[0082] n«Ata*«^ 9 4\t. -mmmmmn 

^W^^r>3>^^ (EES*?*) 
5) «W^K^Wy^F^X9 0 
[0 0 8 3] ^«AW*Sr?9 5KJU AyfUiESft 

[0 0 8 4] S«««SfH#Jrf 9 6, 9 7ft — 

SJWSB9 8 fc«a«K««sn> «s««^5^2 1 

5) T\ #S^MW^^<gK^v^H^X9 
[0 0 8 5] MASS 9 8tt, **?8CDM1WSB"C»o 

[0 0 8 6] 9SJ60!lc!>flsffl] 2:cDSlJ60B<Da» 

i offiaH i a^i/H 1 2ts^ 

[0 0 8 7] -f^X 7V3>X-f yf*@Lt, /tyr 

e»¥8S^l/TVU^F^-U 1 4(cfc}i£n£<h, 
F7^^7WA2 6 43 c fc^UirXl/-A2 7 C210 



10 



30 



46? 



& 0 £<Z>i£\ S/t7h9i-#Wfc#-*3 7 10, 

[0 0 8 8] *LT* ^^7ya>Xi'7fW>^ 
n^^ltCit), WASH 9 8 <7)A°7- h7>yX? 

(B^iTf) 7^M^t>»ft^frD, /t*T-U2-iMfc 
fflMf 4 1^7y2 l^X'J^^U^l 2->v"* 
7hn*^y 3 >/t-l 9— I'MK^SIl Wyt7h3 
^^ya>A-l 9->X'Jy^J>yi 2^7y2 1 
-Ha««tttfJ**P9 6, 9 7-^M«8B9 8CD/W- 
b7>yX^^7-X««f 6 7-*U^*/t— 2 8^# 

[0 0 8 9] lfe*bT, #IiiiH:A^f I J2 { fc 

tcj; i o ©— »©mtt««flB«»B*sn 

T6 1-6 3*«T=ffi^ifcaE«ES«7KA*SnSo 
TO: to ft, 3i0iEMJS i C-MOSFET5 1-5 
3*5j;^3fflOAaffiS iC-MOSFET54-56 

[0 0 9 0] flt> Hffl(D*«T#«2 5 ©^Itffi 

mt, 3f@(DlEMlS i C-MOSFET5 1-5 3^ 
JEMMtkMyj >4 2^»S!m^ST4 1 SlTA*7f 

[0 0 9 1] Jfcfc, IEMJ> ftffifflS i C-MOSFE 
T5 1 — 5 3, 5 4— 5 6 <£ftft^^ ^ >^^>^Tlffi 
gTTSo lEMJS i C-MOSFET5 1-5 31^0 

5 oaiitEAVt^f'J SffiV B SfiAT^SfK, *J 
JS1"*jBK«S i C-MOSFET5 1 — 5 3A^ONt 

T* U WEE V B £T@o fcWffliCO F Ft5, 
[0 0 9 2] ftffiffiS iC-MOSFET54 — 

5 6H5*CO^-f a>i^TON, OFFf§ 0 fe^ft^t 
TIMS 2 5CDm*«E*^*«EEVESTIlIoT^a 
ra, fchSTSftSflJS i C-MOSFET5 4 — 5 6 
*tONt^ ^tt, -5-<Dffi<0«tttT#jjft2 5 0ffi*« 

ffi35Sa»««VES±EJo&IBMKOFF-r*. ^^i: 

S i C-MOSFETSEffifSIS 

7H »0y U n >^-f FSffl^feHfif iS 
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4, Xr — *7 5 , Hffi^ft«E«S«7©#«ft«ft5^a 

w>>f 6 fttc^m^K^&sns n tic* dj^sis 

— ^ 5<Z>Hffi<D««T^S2 5 14, IK] 3 tc^bfcj; 5 
fC, H7^^7WA2 6MOTt7l/-A2 
»CD3i»ffl^ 3 1,33 *5«fctf U 2 8 CO#ifc£) 

B^ffi^^aoT^IDiA^n^^Sllyr^l 6, 17(0 

[0 0 9 4] Sfc, Hffl^iftSE«K«7CD3flC0iE*« 
S i C-MOSFET5 1-5 3 £<fctf 3 «<Z>AMJS 
i C-MOSFET54-5 6t^bfci}l El 3 \Z 

^istc^oiz, TEmmnmyj >4 2*±rx^«fl!i«fR 
m y & * n&»siftB*Mi & * £ t TiEffiws^^ a >4 

2*ctrXftfli<i!liS[j»7>r >4 3jWH>£ftS£ tfcck 

D, jE««»S»^>r>4 2*ct^««*S»^>r>4 3 
[0 0 9 5] [^J«W<D2»*] 

W&WL^Ul (DW&mS i C-MOSFET5 1-53 
14, ^©IESffiMOSFET*#:7 1, H W >*ffi 

[0 0 9 6] Sfc, ftllS i C-MOS FET 5 4 — 
5 6(4, S><r©fiilMOSFET*#:7 3, FM> 

nun, v-x«ffiSi5ii;y-MffiGt^[:ftSI 

a^^^>4 3C0*M_h^J^_«X^^V^(D^:-;i/H 

[0097] ^icom*, x>^>i:Bi®DWten, 

4 4*<DS»ffiffi*tgft 0 T%>, JK*f4W±»»7 2, 

7 4^¥^KWo Lfc^T, ^SWTTfelE 

AIIMO S FET*#7 1,73 <Dmm%+tt 
t«ffitS^t^f5OT, lEffiW, HffiffiMOSF 
EW7 1, 7 3):S«W-^S»^^^t^ 

£e>tC, IEM1, ftS«MOSFET*#:7 1, 

7 3&<j;rPg-*»4, *»fci8sna^iKat^©T7, 

MOSFET*#7 1, 7 3^#*ffi(Dffi^^tt^fp]-h 

[0 0 9 8] Sfc, fifrOiSCS i C£JBV>&IE« 
fti«MOSFET##7 1, 7 3(t 
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IEffi«, ft«lMOSFET*#7h 7 3«ffl© 

5 arc, ^©A3a#*CS^ae»*fli*^*— ^ 

fC, IE«W, ftS*MOSFET##7 1» 7 3^3 

>4 3<D/jNfflfcftB*£t#^**. 

10 [0 0 9 9] Hffl^«»*SB 7 f4, WF9#tt<D 

jE««*S»^>f >4 2 t«^tt©ft«MRSR:7>r >4 
3 t gSa5¥B±T7L*t> 2 8t\zm& «k 5 fc* 

PJa3S««««3 0Uir*/t— 2 8co^Sffitc»^Tn 

^>4 2^£*mtt*t:7-r >4 3(Z)M«S+^*ffiT^ 
£C0T, MOSFET*#7 1, 7 3 <Dnttjti&ffi%\*l± 
T^£ a iE*«*»7^>4 2i:ft*«SS»7>f 

>4 3 */jNfflftLTfe^ft»»ttlBftWa2:i39«T?* 
iEl«M7 ^ > 4 2 ©SME0MO S F E T 

20 *#:7 i^mmwrny j >4 3cdib±otosfe 

3 <M\W>it 6 ©^S/hlMfcT**. 
[0 10 0] (fiftOil^UTS i CSffl^ftS i 
C-MOSFET«) ETF> lEffifill, AMIS i C 
-MOSFET5 1-5 3, 5 4 — 5 6 S i C - 

MOSFETtf 5c Si C-MOS 

FET*5t7LT^5S^I, SfSJE *J^«+ 3 0 0 
V) ^7-XSffiStFW >«ffiDi:CoratcHIJ[lSn 
St, ^ICN3!»JBEB1 0 2td^2Bl 0 7S3SDmb 

WJEEJi 1 0 2f4V-X»SStfLR s tfctK ^ng#0 
t ^ ^ >*;PfiSt*»a* t tf) SLOUCH fc J; 0 « 

iCSSSttSOT, NSIffiffig 1 0 2<7)*3&^ 

S i fcttttbT*fifclS)±-rSIlt*« 

[0101] KT, NSMffiJf 1 0 2 COWJES 3 0 0V 
tT-S*^CON^lfj±Jil 0 2C0Ktf^fr^#^^)o S 
i<Z>*£r, ^CDF$«S^3fiJSf4»3 0 V/MmTa&D, 
46? f»*fc21CDilBJBE3 0 0 VSNIKE11 0 2TAST^> 
t#*St, NSiSffiBl 0 2CD^SJ*S14»2 0 jti 
m, -?-<D^M«a8*4 1 x 1 0 15 JHT/cm 3 , JSK* 
^4*5 5 Q • cmtSSo 

[0 10 2] — S i CCO|^ttS#3fiStt^j4 0 0 V 

//imttSt, Nlf EI 1 0 2£>i&®J?£tt$j4 
m, -eoD^FMt;a>S(4 2 X 1 0 15 ST/ cm 3 , jgjr[^ 
t4«Jl. 2 5 Q ■ cmt^So lf*L S i C-M 
OS FET(^N^WJ£Ji 1 0 2(Dt&m$, SI-MOS 
FET0Niiffii 1 0 2 COSJitCjt^T 1 / ^2 OfC* 
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[0 10 3] %gm, Z.(DmM$l<DS i C-MOSFET 
fcfe^S-tlBy— X«3iffiSlR slJSi-MOSFET 
\Z 43 W* £ V — X WffiSR R s t Jt K b T 1 / 2 0 \Z ffiM 

[0 10 4] Tfttofc, ¥##<Z>*»iLTS i C*« 
3^t> ft. _tEbft:H««NSIWffi*l 021:30 

[0105] jfcRi, H-^y^*-fXRmR»;i— 

KBbfcPNSE'&S («*«) tSi-M 

OS FET (tbttW i C-MOSFET (*Jg 

"To fib, -€-n5©W£El42 5 0 VtLWS, EI7tt 

s i s*»tTspNa^-r ^-H©ttift#fts*b 

£^77T, 08BS i S*«tt5S i -MOSFE 
TOK»#tt^bfc^^7T, 0914S i C&mttt 
T&S i C-MOSFETOOMK#tt^*L^^77T 
$>%c H 7 ftVi l/H 9 0^77* 6»i>*± 5 

[0 10 6] HI 0JiMOSFET<Ofi*«JBE*IEA*: 
[0 10 7] Tfrfe-fe, WJE^»JULTfe?^>^;l/ffi 



[0109] a 5 fc, Hffi^&S 



10 



20 



30 



J£2 5 OV^tftNfflffiBl 0 2<Dfitt*M3:«<!^ 

[0 10 8] Sfcfc* Ml liSitfBl 2 t^|W[— (D^y^f 
i C-MOS FET (MUSM) RZSS i -M 

os fet (jt«w £*i^&^£Hffi:£&s§[gsB 7 

S Sffl b fc * W ffl £«E3S«* 3^tt^bfe^77T 
&%>o 10% (12ft, 5 0 0 0 r pm 

fc&J 3 5 %fBl±T^fco 

« 7 



.22 



sort 



9 8 t ft^trT-S. d £ iC «fc 0 

setter, fi^ffl^^tfLSU-V^/t-TK^ 

©£©Hffl^»^£gfit©^*U^-Xt>Si/hT^ 

[0 110] ilO^J&Wc^nkf, HI 2©^5- 

7fC^L&J;3[C, 12®, 1 0 0 AftM<D3Zffi&m 
£ 1 0 0 0 0 r pmTim&SitfdSi'n-fC&^T, £© 
Mffl<VS i C-MOSFETSC©Hffi^ig^SS ( 
MM) lil£*©S i -MOSFETi£?)HffiMi 
fit KJt«bT, »«E3nfctH#«EEfc-&*ft 

nit, lEUW, ftffifilS i C-MOSFET 5 1~5 6 
©jg{ft#*/h3V><Z>T, lEffifl]. ftffi#JS i C-MOSF 
ET5 1-5 6(DX-iy^>^mft (HHIMft fc#5 

[oiii] ue^w] ^©fiJitfrai, *»ws*w 

[0112] zL<Dnmm~?\z., ^m±^^97<D 
m 3 wkjk*l,&«», mmmm 9 8 ^w^^sg* 
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